In January 1974, B.F. Goodrich Chemical
Company announced that three reactor workers in a poly(vinyl chloride) (PVC) polymerization plant had developed a rare cancer, angiosarcoma of the liver. Exposure to vinyl chloride was linked to development of angiosarcoma of the liver by subsequent epidemiological studies. Animal studies, several initiated before the B.F. Goodrich announcement, also link exposure to vinyl chloride (VCM) with development of cancer.
Regulations promulgated in the United States of America since early 1874 have resulted in the lowering of VCM concentrations in the atmosphere of PVC manufacturing plants, and decreased concentrations of VCM in PVC resin. This has reduced the cancer risk of PVC production workers, workers in PVC fabrication plants and the ultimate consumers of fabricated PVC products.
We are now at a crucial stage as regards studies of the effects of plastics and plastics components on human health. Human exposure to massive doses of VCM, whether due to uncontrolled venting of PVC polymerization vessels or the voluntary venting in a home bathroom of an aerosolized VCM hair spray, is essentially over. The time has come for study of possible health hazards posed by the complex plastic system called PVC. Why be concerned about PVC? A publication (1) Figure 1 gives a general idea of the powdery coating on the equipment in the bagging area; Figure 2 is a picture of the floor of the plant: note the depth of the dust, as indicated by the footprints.
PVC dust concentration data are not readily available; at least, the author had difficulty obtaining such data from labor, government, academic, and industry sources. It would be very helpful to those interested in problems of dustcaused disease for industry, labor or government to take measurements of PVC dust in the workplace and make them public.
Particle .I A number of clinical studies (22) (23) (24) have demonstrated pulmonary abnormalities in PVC production and fabrication workers. Abnormalities have ranged from decreased pulmonary function as measured by FEV to pulmonary fibrosis. Given the data currently available, work is needed to separate the effects on the lung and respiratory system of VCM from those of PVC dust.
Experimental studies associate pulmonary fibrosis with exposure of animals to PVC dust. In a recent paper from Italy, Frongia et al. (25) performed a series of studies with a simple basic plan-place guinea pigs or rats in cages in the bagging area of a PVC polymerization plant and observe the effects on the animals' lungs. These animal experiments were inspired by a clinical report of PVC-induced pneumoconiosis (26) . The Frongia group, after microscopic examination of tissues of the animals under study, concluded that they had demonstrated a pneumoconiotic reaction brought on by PVC dust. Experiments reported as "in progress" as of late 1974 were designed to determine whether the pulmonary fibrosis was reversible on cessation of exposure to PVC. Data on reversibility of pulmonary and respiratory effects of PVC exposure should also be obtained for human populations.
Work is needed to determine whether VCM exposure heightens pulmonary response to PVC dust or whether, conversely, PVC dust may convey low levels of VCM or additives to the lungs.* Possible enhancement of dust effects by other chemicals in the work atmosphere and/or the additives in the PVC resin should also be investigated.
PVC dust could also be swallowed. Volkheimer (27) There is considerable documentation of toxic effects of certain organotin compounds (31) . The biocidal activity of organotin compounds, several of which are being used as pesticides at present, should cause concern about possible effects of organotin plastics additives on human health.
The possibility of complex interactions among PVC plastics components and between the components and living systems should be emphasized. Most probably, very little is known about these interactions.
NIEHS has in progress projects designed to identify chemicals which should be studied for possible adverse health effects for humans. Because of its wide population exposure due to enormous production volume and broad spectrum of uses and health problems already associated with VCM and PVC dust and certain additives, PVC seems a likely candidate for further investigation.
Given the current state of scientific knowledge-at least as regards data available for public scrutiny-producers and fabricators of PVC cannot assure the public that PVC plastics are safe for human use.
Therefore, interested scientists the world over, whether working for industry, government, or labor unions, or engaged in research at universities, should make a concerted effort to collect and analyze such data as are available at present on possible risks of harm to human health attributable to PVC. Scientists should identify research which should be carried out to determine whether or not the family of PVC plastics is safe for general use, and seek the necessary funding to carry out whatever studies are needed.
